Abstract. Motivation is a key factor that influences individual effort, which, in turn, affects individual and organizational performance. Nevertheless, motivation at work depends on the organizational rewards and incentives, according to individual goals. This paper reports on the development of an instrument designed to measure the motivation of Information Technology people at their workplace. Psychology theories and work addressing intrinsic and extrinsic motivation have been studied. Some motivation instruments were reviewed and analyzed. Specificities and special characteristics regarding IT workers were evidenced and combined with other more general motivation factors. The instrument has been developed according to the five dimensions of the Worldatwork framework, resulting in a set of 30 scale items addressing 23 variables. Besides measuring the IT motivation levels, the tool may also help any organization to understand the weaknesses and strengths regarding incentive policies, and therefore, assist on the definition of new ones.
Motivation Assessment Instruments
To define an instrument for assessing the maturity of IT staff motivation, we followed the following steps: (a) analysis of motivation assessment instruments; (b) consideration of IT staff motivational specificities; (c) instrument development. An extensive literature review allowed the identification of a relevant set of motivation assessment instruments: General Causality Orientations Scale, Work Preference Inventory, Harter"s instrument, Academic Motivation Scale, Human Resources Survey, Work-Life Questionnaire and Intrinsic Motivation Inventory.
General Causality Orientations Scale
The General Causality Orientations Scale (GCOS) was initially proposed by Deci and Ryan [8] . The strength of three different motivational orientations within an individual are assessed with this scale. These different directions, labeled Autonomy, Controlled, and Impersonal, are understood as relatively enduring facets of personality, and each one is theorized to exist within each individual to some degree. Main scale is composed by three subscales, and a person gets a score on each subscale. The Autonomy Orientation subscale measures the degree to which a person is oriented toward aspects of the environment that stimulate intrinsic motivation. When strong autonomy oriented, people seek opportunities for self-determination and choice. They tend to select jobs that allow greater initiative, have more autonomy and are likely to "organize their actions on the basis of personal goals and interests rather than controls and constraints". The Controlled Orientation subscale measures the degree to which a person is oriented toward being controlled by rewards, deadlines, structures, ego-involvements, and the directives of others. A high controlled orientated person is expected to be dependent on rewards or other controls. These people may be more familiar to what others demand than to what they want for themselves. The Impersonal Orientation subscale measures the degree to which a person believes that attaining desired outcomes is beyond his or her control and that success is mostly a matter of luck. People highly impersonal oriented are likely to be anxious and to "see themselves as incompetent and unable to master situations". They often feel they are not able to affect outcomes or cope with demands or changes [8] .
Work Preference Inventory
Work Preference Inventory (WPI) is a specific instrument developed for adults" motivation assessment. It was designed as a direct, explicit assessment of individual differences in the degree to which adults perceive themselves to be intrinsically and extrinsically motivated toward what they do [3] . One underlying assumption was that intrinsic and extrinsic motives might coexist. Like GCOS [8] , WPI was set out for scales to be scored independently. The items considered at WPI wanted to capture major elements of both intrinsic and extrinsic motivation. The intrinsic motivation elements include (a) self-determination (preference for choice/autonomy), (b) competence (mastery orientation and preference for challenge), (c) task involvement (task absorption and flow), (d) curiosity (preference for complexity) and (e) interest (enjoy and fun). The elements for extrinsic motivation include (a) evaluation, (b) recognition concerns, (c) competition concerns, (d) a focus on money or other tangible incentives, and (e) a focus on the dictates of others.
Harter's instrument
Harter developed an instrument to assess elementary school children´s general levels of intrinsic versus extrinsic motivation [9] . This instrument was composed of five subscales: (a) Preference for Challenge vs. Preference for Easy Work, (b) Curiosity/Interest vs. Pleasing the Teacher/Getting Good Grades, (c) Independent Mastery vs. Dependence on the Teacher, (d) Independent Judgment vs. Reliance on the Teacher's Judgment, and (e) Internal Criteria for Evaluation vs. External Criteria for Evaluation. It was assumed that intrinsically motivated students would be more likely to look out for challenging and interesting activities and assignments and would prefer to plan and face difficulties. On the contrary, extrinsically motivated children would prefer easy work more likely to be successful at, and for which they could get credit from the teacher. Also, they would prefer to be assigned with work that they could seek out help from the teacher if difficulties arise [9] [10] . Harter"s research results showed that both intrinsic and extrinsic motivational orientations are perfectly negatively correlated. In addition, intrinsic motivational orientation systematically decreases with the increasing of age or grade level.
Academic Motivation Scale
Another instrument developed to measure motivation was the Academic Motivation Scale (AMS), originally known as "Echelle de Motivation en Education" (EME) [11] [12] . This instrument wanted to assess not only the intrinsic and the extrinsic motivation among students, but also amotivation in education. According to Deci and Ryan, there is a third type of motivational construct that should be considered in order to fully understand human behavior [5] . Reporting to a "why" question like "Why do you go to college?", possible items answers reflect different types of motivation. Some items of this AMS scale are: amotivational subscale, "Honestly I don´t know; I really feel I wasting my time in the college"; external regulation, "In order to get a more prestigious job latter on", Introjected regulation, "To prove to myself that I can do better than just a high-school degree"; identification regulation, "because eventually it will allow me to enter the job market in a field that I like"; Intrinsic Motivational (IM)-to know , "Because I experience pleasure and satisfaction while learning new things"; IM-Accomplishment, "for the pleasure I experience while surpassing myself in my studies"; IM-stimulation, "for the high feeling that I experience while reading on various interesting subjects".
HR Survey, Work-Life Questionnaire and Intrinsic Motivation Inventory
An interesting embracing employee"s attitude assessment is the Employee Attitude Survey (EAS). Developed by Human Resources Survey (HR Survey), a web based Application Service Provider, EAS wants to offer a picture of organization's needs, providing an understanding of how the employee perceives the organization and work groups. It contains a series of multiple choice items grouped along one or more dimensions of the organization such as creativity, innovation, satisfaction, senior management, interpersonal relations, compensation, mentoring, teamwork and staff development, among others. Its feedback may provide management with employee feedback (both positive and negative) on the internal health of the organization or can be used to motivate employees and improve job satisfaction [13] . Along the same lines, another instrument was studied: the "University of Pennsylvania Work-Life Questionnaire" (UPWLQ). This questionnaire was designed to provide initial evidence of the usefulness of the Job-Career-Calling distinctions [14] . Finally, it was also analyzed the Intrinsic Motivation Inventory (IMI), a multidimensional measurement device intended to assess participants" subjective experience related to a target activity in laboratory experiments. This instrument assesses six subscale motivation aspects; participants" interest/enjoyment, perceived competence, effort, value/usefulness, felt pressure and tension, and perceived choice while performing a given activity [15] .
IT Staff Motivational Specificities
Motivation specificities among certain specific practitioners" areas have already been object of study. For instance, health practitioners" incentives performance and motivation studies found that the response of physicians to economic incentives inherent in payment mechanisms seems to pursue the expected theory directions. Yet, there is lacking evidence of the effects of incentives on motivation and performance of other health workers [16] . Sport is another specific case. The work developed by Pelletier et al. wanted to measure the motivation toward sport [17] . The reasons why people practice their sports are explored, organized at seven subscales that measure different types of intrinsic motivation, extrinsic motivation and amotivation.
Job satisfaction among IT staff and some of its components (work, supervision, coworkers, pay and promotion), were studied by Igbaria and Guimaraes. Their study showed that role ambiguity was the most dysfunctional variable for IT employees in relation to job satisfaction. Also, the connection between role ambiguity and some components of job satisfaction were found to be education and age dependent. It was also confirmed the significance of job satisfaction in predicting organizational dedication and intentions to go away [18] . Based on Igbaria and Baroudi instrument to measure career incentives, Hsu, Jiang, Klein and Tang constructed a framework of various job anchors to study how a sample of IS staff consider incentives provided by employers and the importance of these in assessing the employee"s intent to leave.
Moreover, motivational behavior seems to depend on each kind of work. Igbaria and other authors also investigated the role of involvement in influencing the quality of work life. They found significant differences in the level of job involvement by IT employees. The discrepancy strength of job involvement suggests that job characteristics play a major responsibility in IS employees' career expectations and quality of work life [19] . According to Amabile et al.; "perhaps stereotypes of the extrinsically oriented businessperson and the intrinsically oriented scientist or "starving artist" have some kernel of psychological truth" [3] . Daniel Pink defends that the majority of IT professionals use "left brain" skills, while tomorrow"s job will require "right brain" skills. This job transformation, transitioning from the old skills to the new skills requires IT practitioners to move from technological skills to artistic skills. Furthermore, organizations should support and reward the new skills, in order to be prepared for the future [20] . Michael Lyons personalities" survey of above 1000 IT professionals working at over 100 international companies evidenced twice as many introverts as extraverts, slightly more intuitive than sensing people, a very high percentage (80-90%) of thinking to feeling persons and a 2-1 ratio of judging to perceiving types. Although thinking IT group is typically much more numerous than feeling ones, as systems tend to move towards integration of a variety of communication facilities, such significant supremacy can slowly be changing [21] . Cloud computing or SOA (Service Oriented Architecture) usage contributes to the advantage of having increasingly artistically minded feelers.
The particular knowledge about what IT professionals look for in their working environments was the objective of the 2004 Information Week Compensation Survey. This survey showed some specificities among IT staff, evidencing some differences between general IT staff and IT managers: (a) more than 55% of the IT staff and more than 65% of IT managers believe that their job and responsibilities are not challenging; (b) about 41% of the IT staff consider that they are not fairly compensated, 12% of the respondents believe that they got fewer bonuses in 2004 than they got in 2003 and 63% of the respondents said that higher compensation is the prime reason that they are interested in changing jobs; (c) 50% of IT staff and 40% of IT managers appreciate flexible work schedules; more than 40% are dissatisfied with their company"s management or culture; nearly 50% of IT professionals think they do not have job security; 88% declare their jobs are stressful [22] .
A systematic literature review about specificities among software engineers was recently made by Beecham, Baddoo and Robinson. Despite there are other important IT jobs and that software engineers activity specification is not consensual, this job is still one of the most popular at the IT universe. According to these authors, results indicate that software engineers are likely to be motivated according to their 'characteristics' (e.g., their need for variety); internal 'controls' (e.g., their personality) and external 'moderators' (e.g., their career stage) [23] . Nevertheless, this review stresses that motivation models in Software Engineering are disparate and do not reproduce the complex needs of software engineers. The software engineers" motivation question was analyzed at 62 papers which allowed the creation of a list of 22 different motivators. The most frequently cited motivators are, "the need to identify with the task" and so, having clear goals defined, "a personal interest", "understanding the purpose of a task", understanding its fitness with the whole, having "job satisfaction"; and "working on an identifiable piece of quality work". Some of these papers also stress the importance of having a "clear career path", having a "variety of tasks", "involving the engineer in decision making" and to "participate and work with others" [23] . Supported at this systematic literature review, a new motivation model with detailed factors in software engineering was proposed, classifying factors as extrinsic or intrinsic motivators, some of these inherent at software engineering. Beyond the other intrinsic factors, the identified inherent motivators are: challenging, changing, problem-solving, beneficial, lifecycle models, scientific, experimental, team working, and development practices [24] .
Even there were some essays about motivators for IT staff, there is still no specific instrument to measure general and particular IT staff motivation. The instrument proposed in this work will consider typical human motivators and specific IT ones.
Instrument Development
From the instruments introduced in the previous sections, over 200 items have been analyzed regarding the potential contribution for the instrument. Taking the five dimensions from the reward model [6] to structure variables regarding either general or IT specific motivators, Table 1 and Table 2 present the resulting instrument comprising 30 items across 23 variables. Some of the 30 items come directly from one of the analyzed instruments, others have been adapted and some are new. Carefully observed when developing, adapting or using an existing item was the guarantee that a particular assessment of personal motivation was asked according to what was offered by the respondents" particular company and not about general intrinsic or extrinsic motivation out of organizational context. This was particular important for the adaptation of items from WPI and not so with items coming from IMI or HRSurvey. Moreover, each item assesses one Worldatwork dimension and sub-dimension (variable). As there are 23 sub-dimensions (grouped in 5 dimensions), there are one or two items for each variable. Furthermore, this instrument scores each answer on a 5-point Likert-type scale anchored by the extreme points "1 = strongly disagree" to "5 = strongly agree". It also does allow a middle placement. Although the middle point is sometimes selected by responders who are either indecisive or not concerned, which can cause bias in the measurement of satisfaction levels, it also can be applied to questions requiring a middle position, such as when respondent has no strong opinion one way or the other. So, it was decided to have a middle point "3 = neither agree nor disagree". Three of the questions were reverse coded. This is a procedure where a few number of questions in the questionnaire are worded such that high values for the construct are valued by low scores on the item. The objective in implementing this procedure is to force respondents to really pay attention to the questions they are answering.
Conclusions
This work was just a first step for the development of an instrument to assess IT staff motivation. We started with existing motivational instruments having reviewed over 200 items in the light of the WorldatWork reward model. Taking into consideration IT staff motivation specificities, we added a few variables to the reward model. Then, either adopting or adapting existing or developing new items, we have come up with a first representative set of 30 items for the variables that comprise now the five dimensions of our reward model for IT staff. Future work should look into the content validity of the proposed instrument by pre-testing it in IT settings. To ensure later the construct validity of IT staff motivation, we are planning to use the developed instrument in the context of business-IT alignment research. Organizations that have motivated IT employees should be particularly better positioned to pursue and keep business-IT alignment.
